in cardiac tissue protection in stress condition. 9 miR-134 could be biomarkers for acute myocardial infarction. 3 miR-223 secreted by blood cells could enter vascular cells and walls and then play important roles in VSMC function and atherogenesis. 10 miR-574 shows increased expression in infarcted heart disease. 11 miR-574-5p can promote VSMCs proliferation. 12 miR-765 plays a role in CAD diagnosis. 13 In this study, we investigated the plasma levels of six plasma miRNAs (miR-29a-3p, 134-5p, miR-223-3p, miR-574-3p, miR-574-5p and miR-765). The miRNAs with obviously altered expression levels in CAD patients compared with controls patients were selected to explore the diagnostic value and evaluate the combined effect.
| MATERIAL S AND ME THODS

| Study participants
A total of 67 control samples and 88 CAD samples were enrolled in this study. The whole protocol of this study was admitted by the ethics committee of the Affiliated Hospital of Qingdao University.
| Plasma collection and RNA isolation
Fast blood samples (~5 mL) were withdrawn in EDTA-anticoagulated tubes, and the plasma (the supernatant) was collected by the centrifugation method.
Total RNA was isolated with the TRIzol extraction method.
Glycogen at a final concentration of 0.1 μg/μL was added to increase the RNA yielding.
| Detection and quantification of miRNAs by qRT-PCR
miRNAs were converted into cDNA and quantified by quantitative real-time polymerase chain reaction (qRT-PCR). SYBR Green miRNA qRT-PCR kits and a Bio-Rad CFX96 system were applied. The primers and specific miRNA sequences are listed in Table S1 . We used U6 snRNA as the housekeeping gene.
| Statistical analysis
The distribution of miRNA expression was analysed by GraphPad 
| RE SULTS
| Basic clinical characteristics
The clinical and laboratory characteristics were counted. Significance analysis was performed between the control group and the CAD group ( Figure 1A ).
| Expression profiling of plasma miRNAs in CAD patients versus control patients
The expression patterns of six miRNAs (miR-29a-3p, 134-5p, miR-223-3p, miR-574-3p, miR-574-5p and miR-765) were investigated by qRT-PCR. Out of the six miRNAs, plasma miR-29a-3p, miR-574-3p and miR-574-5p were up-regulated in CAD patients compared with control patients (1.79-fold, 2.05-fold and 2.15fold increase, respectively) ( Figure 1B 1,F) , whereas plasma miR-134-5p, miR-223-3p and miR-765 were not obviously changed.
Hence, miR-29a-3p, miR-574-3p and miR-574-5p were selected for further study.
| Correlation analysis
The three selected plasma miRNAs showed different distribution among all patients. We identified the correlation of the three selected plasma miRNAs in both CAD patients and control patients. 
| Diagnostic potential of plasma miRNAs by ROC analysis
The ROC curves of miR-29a-3p, miR-574-3p and miR-574-5p revealed the probability of them as valuable biomarkers with AUCs of 0.830, 0.792 and 0.789, respectively ( Figure 2F-H) . The related data are briefly summarized in Table S2 .
As shown in Figure 2 , miR-29a-3p, miR-574-3p and miR-574-5p
were significantly correlated with each other, indicating the value of joint diagnosis. The combined AUC value was 0.916 ( Figure 2I ; Table   S2 ), much higher than each single miRNA, suggesting the highest discriminatory power. and miR-574-3p have been found to be co-expressed and regulate physiological processes, such as cancer progression [14] [15] [16] and cardiovascular diseases. 11 Up till now, most research on miR-574-3p focused on tumorigenesis 15, 16 and its role on CAD has not been illustrated.
In this study, we explored the diagnostic potential of circulating miR-29a-3p, miR-574-3p and miR-574-5p. Our data firstly identified the elevated expression of plasma miR-573-3p in CAD patients compared with control patients. We found the correlation of these three circulating miRNAs, indicating their combinative value. Each of them showed considerable diagnostic power from the AUC values of ROC analysis. Furthermore, their recombination exhibited much higher AUC value than each single miRNA. In summary, our study addressed the diagnostic value of miR-29a-3p, miR-574-3p and miR-574-5p and they could be combined into a probe system to provide more efficient, sensitive and non-invasive diagnosis for CAD than individual miRNA.
